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DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 2/23/2006 was filed after the 
mailing date of the instant application on 6/24/2005. The submission is in compliance with the 
provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being 
considered by the examiner. 

Claim Objections 

3. Claim 6 is objected to for specifying "the angle of the molecules relative to the optical 
axis changes as a function of the distance along the optical axis." The examiner understands 
from the specification that the angle that changes as a function of distance is not measured 
relative to the optical axis, but rather in a plane perpendicular to the optical axis. The examiner 
suggests changing the claim to reflect this meaning. Appropriate correction is required. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1-5, 8-10, and 13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Murata et al. (U.S. Patent No. 6,288,767). 
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6. Regarding claim 1, Murata et al. discloses an optical component comprising: 

• A first birefringent layer (52, Fig. 3) connected to a second birefringent layer (53) 
by a shaped interface (41). 

• An optical axis passing through the first and second layer. 

• The second birefringent layer having molecules movable between a first 
orientation and a second orientation relative to the optical axis (col. 14, lines 34- 
48; or see Fig. 3 vs. Fig. 4). 

• The refractive index of the second birefringent layer being dependent upon the 
orientation of the molecules (inherent, since the second birefringent layer 
comprises nematic liquid crystal). 

7. Regarding claim 2, Murata et al. teaches that the interface (41) is a curved interface. 

8. Regarding claim 3, Murata et al. teaches the first birefringent layer has an ordinary axis 
and an extraordinary axis substantially perpendicular to the optical axis (see Fig. 3). 

9. Regarding claim 4, Murata et al. teaches the first and second layer comprise liquid 
crystal. 

10. Regarding claim 5, Murata et al. teaches the second layer comprises a liquid crystal in the 
nematic phase (col. 14, lines 40-44). 

1 1 . Regarding claim 8, Murata et al. teaches the second orientation (see Fig. 4) corresponds 
to the second layer having the extraordinary axis; parallel to the optical axis. 

12. Regarding claim 9, Murata et al. teaches an actuation means (col. 14, lines 45-48). 

13. Regarding claim 10, Murata et al. teaches the actuation means comprises at least two 
electrodes (45, 49; see col. 14, lines 45-48) to apply an electric field to the second layer. 
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14. Regarding claim 13, Murata et al. teaches a method of manufacturing an optical 
component comprising a first birefringent layer (52) and a second birefringent layer (53), the 
method comprising: 

• Providing a first birefringent layer with a shaped surface (i.e. curve of 41). 

• Providing a second birefringent layer adjacent to the shaped surface. 

• The molecules of the second birefringent layer are arranged to be movable 
between a first orientation and a second orientation relative to the optical axis 
(col. 14, lines 34-48; or see Fig. 3 vs. Fig. 4). 

15. Claims are rejected under 35 U.S.C. 102(b) as being anticipated by Hikmet (U.S. Patent 
No. 6,014,197). 

16. Regarding claim 1, Hikmet discloses an optical component comprising: 

• A first birefringent layer (7) connected to a second birefringent layer (2) by a 
shaped interface (41). 

• An optical axis passing through the first and second layer. 

• The second birefringent layer having molecules movable between a first 
orientation and a second orientation relative to the optical axis (col. 4, line 45). 

• The refractive index of the second birefringent layer being dependent upon the 
orientation of the molecules (inherent, since the second birefringent layer 
comprises nematic liquid crystal). 

17. Regarding claim 2, Hikmet teaches that the interface is a curved interface (see Fig. 4c). 
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1 8. Regarding claim 3, Hikmet teaches that the first birefringent layer has an ordinary axis 
and an extraordinary axis substantially perpendicular to the optical axis (col. 4, line 66 - col. 5, 
line 4). 

19. Regarding claim 4, Hikmet teaches that the second layer (2) comprises liquid crystal. 

20. Regarding claim 5, Hikmet teaches that the second layer comprises liquid crystal in the 
nematic phase. 

21 . Regarding claim 6, Hikmet teaches that in the first orientation the angle of the molecules 
relative to the optical axis changes as a function of distance along the optical axis. 

22. Regarding claim 7, Hikmet teaches that the second layer comprises liquid crystal, with 
the first orientation corresponding to the liquid crystal being in the twisted nematic state (col. 4, 
line 45 or see Fig. la). 

23. Regarding claim 8, Hikmet teaches that the second orientation corresponds to the second 
layer having the extraordinary axis parallel to the optical axis (see Fig. lb). 

24. Regarding claim 9, Hikmet teaches an actuation means (5,6) arranged to change the 
orientation of the molecules. 

25. Regarding claim 10, Hikmet teaches that the actuation means comprises at least two 
electrodes (5,6) arranged to apply an electric field to the second layer. 

26. Regarding claim 13, Hikmet teaches a method of manufacturing an optical component 
comprising a first birefringent layer (7) and a second birefringent layer (2), the method 
comprising: 

• Providing a first birefringent layer with a shaped surface (Fig. 4c). 

• Providing a second birefringent layer adjacent to the shaped surface. 
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• The molecules of the second birefringent layer are arranged to be movable 
between a first orientation and a second orientation relative to the optical axis 
(Fig. lavs. Fig. lb). 

Claim Rejections - 35 USC § 103 

27. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole -would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

28. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Murata et al. 
(U.S. Patent No. 6,288,767) in view of Yamamoto et al. (U.S. Patent No. 6,095,203). 

29. Murata et al. has been discussed above regarding claim 13. Regarding claim 14, Murata 
et al. provides the second birefringent layer by filling, but does not say that the second 
birefringent layer is provided by capillary cell filling. 

30. However, Yamamoto et al. discloses a method of filling liquid crystal cells including 
capillary forces that enables injecting liquid crystal uniformly without generating bubbles (col. 5, 
lines 1-3). It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the method taught by Murata et al. using the filling method taught by 
Yamamoto et al. in order to uniformly inject the liquid crystal without generating bubbles. 

31. Claims 11, 12, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Murata et al. (U.S. Patent No. 6,288,767) in view of Tada et al. (U.S. Patent No. 6,370,093). 

32. Regarding claim 11, Murata et al. discloses an optical component comprising: 



Application/Control Number: 10/540,668 Page 7 

Art Unit: 2871 

• A first birefringent layer (52, Fig. 3) connected to a second birefringent layer (53) 
by a shaped interface (41). 

• An optical axis passing through the first and second layer. 

• The second birefringent layer having molecules movable between a first 
orientation and a second orientation relative to the optical axis (col. 14, lines 34- 
48; or see Fig. 3 vs. Fig. 4). 

• The refractive index of the second birefringent layer being dependent upon the 
orientation of the molecules (inherent, since the second birefringent layer 
comprises nematic liquid crystal). 

33. Murata et al. does not teach an optical scanning device for scanning an information layer 
comprising a radiation source and an objective system for converging radiation on the 
information layer. 

34. However, Tada et al. discloses an optical scanning device (Fig. 37) for scanning an 
information layer (e.g. 5, 9, Fig. 37) comprising a radiation source (141) and an objective system 
(145). 

35. Tada et al. further teaches that using a variable focal length device such as that taught by 
Murata et al. allows electrical signals to be varied to change a focal distance of the multifocal 
collimator lens to thereby move a focal point of a laser beam through objective lens. This 
technique can provide focus-jumping faster than the conventional, mechanical technique of 
moving an objective lens and is also less subject to failures. 

36. It would have been obvious to one of ordinary skill in the art at the time the invention 
was combine the optical component taught by Murata et al. with the optical scanning device 
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taught by Tada et al. in order to create a device with focus-jumping faster than the conventional, 
mechanical technique of moving an objective lens and also less subject to failures. 

37. Regarding claim 12, Murata et al. teaches the optical component is a controllable lens. 

38. Regarding claim 15, the combination of Murata et al. and Tada et al. teaches: 

• Providing a radiation source (Tada et al., 141). 

• Providing an objective system (Tada et al., 145). 

• Providing an optical component (Murata et al.) comprising: 

• A first birefringent layer (52, Fig. 3) connected to a second birefringent layer (53) 
by a shaped interface (41). 

• An optical axis passing through the first and second layer. 

• The second birefringent layer having molecules movable between a first 
orientation and a second orientation relative to the optical axis (col. 14, lines 34- 
48; or see Fig. 3 vs. Fig. 4). 

• The refractive index of the second birefringent layer being dependent upon the 
orientation of the molecules (inherent, since the second birefringent layer 
comprises nematic liquid crystal). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew Tynan whose telephone number is 571-270-1433. The 
examiner can normally be reached on Mon-Fri. 7:30-4pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on 571-272-4491. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





ANDREW SCHECHTER 
PRIMARY EXAMINER 



